Abstract
When assuming that cash flows grow at a constant rate (Gordon, 1962) , a firm's equity duration is proportional to the inverse of the B/M ratio, the traditional value/growth indicator. This relation can also be found in the data: the lower the B/M ratio, the longer a firm's average cash-flow maturity, and vice versa. Put differently, short-duration stocks are growth stocks and long-duration stocks are value stocks. Furthermore, using both return regressions of individual firm data and factor pricing models, our analysis shows that equity duration has a slight edge in predicting the cross-section of stock returns over the B/M ratio. Taken together, the findings of this paper strengthen the view that the Fama-French indicator B/M ratio can be interpreted as a simple proxy for a more fundamental cash-flow risk factor captured by the equity duration. This work is related to several recent studies that analyze the relation between the firms' equity or cash-flow duration and the cross-section of stock returns. Dechow et al. (2004) suggest to estimate an implied equity duration relating market prices to firm value. Firm value is estimated by applying an autoregressive process of firm profitability to the last available accounting data. They show that equity duration and B/M ratio are closely connected to each other, and that differences in the firms' duration can explain a significant part of the cross-section of stock returns. Similarly, Da (2009) estimates the average cash-flow duration of differently sorted portfolios using accounting data. He finds that cash-flow duration together with cash-flow covariance can explain a large fraction of the cross-section of stock returns. Our paper is different from these works in two important aspects. First, we propose a novel approach to estimate a firm's equity duration. We measure equity duration as a share's price sensitivity to changes in its actual yield. This approach not only matches the concept of bond duration as closely as possible, but it can be easily extended to other asset classes as well. Second, this paper uses equity analyst earnings forecasts as proxy for the firms' expected cash flows. Hence, the duration estimates are entirely forward-looking, and not building on the premise that past information conveys information about the future. Besides, this study shows that analyst-based duration estimates are more connected to stock returns than the duration measure by Dechow et al. (2004) . The importance of cash-flow risk for the cross-section of stock returns has been analyzed only recently. Following the CAPM, expected stock returns are propositional to their beta with the market portfolio, i.e., the covariance between stock returns and market returns. Given that returns can be driven by news about expected cash flows and news about discount rates, a series of papers analyses the determinants of market betas.
3 These papers find that value stocks have larger cash-flow betas than growth stocks, and that cross-sectional differences in cash-flow betas are primarily due to variations in the firms' cash flows. Indeed, Koijen et al. (2012) show that value stocks experience negative cash-flow shocks in economic downturns. For example, during an average recession, dividends of value stocks fall 29% while dividends on growth stocks are flat. Using an ICAPMà la Merton (1973) , Campbell and Voulteenaho (2004) show that cash-flow betas carry higher risk premia than discount rate betas, which explains the value premium. Finally, using analyst forecasts as proxy of a firm's expected cash flows has a long tradition in financial economics. 4 Although the value of analysts' buy and sell recommendations has been debated and questioned for more than 80 years 5 , there is strong evidence that earnings expectations provided by analysts are significantly better than a random walk or autoregressive processes, especially over the short horizon (Bradshaw et al., 2012) . The paper develops as follows. The next section provides a theoretical characterization of equity duration and introduces the estimation approach. Section 3 contains a brief description of the U.S. data sample. Section 4 presents some preliminary analysis of the relation between equity duration and common firm risk proxies. In section 5, we turn to the main results of the study and show that the value premium can be explained by cross-sectional differences in the firms' equity duration. Section 6 offers some concluding remarks and implications.
Equity duration
Equity duration extends the bond duration concept to equity shares. This section first presents a formal definition of equity duration. Then we introduce a novel approach to estimate a firm's duration.
Defining equity duration
Equity duration is defined in close analogy to bond duration, as introduced by Macaulay (1938) . Similar to bond duration, equity duration is the cash-flow weighted average time at which shareholders receive the cash flows from an investment in a company's share. In the spirit of Leibowitz et al. (1989) , we propose the following definition in continuous time:
Definition 1 (Equity duration): Let P 0 denote the share price at time t = 0, E 0 [c t ] the expected stream of cash flows at time t, and k the company's implied equity yield. Then equity duration D 0 is defined as:
Equity duration differs from bond duration in three important aspects. First, equity investments do not have a predetermined maturity date, but are a claim to a potentially infinite stream of cash flows. Second, cash flows to shareholders are not fixed, but uncertain. Thus, equity duration can only be defined for expected future cash flows E 0 [C t ]. Third, expected cash flows are discounted with a share's actual or implied equity yield k. The implied equity yield, also called implied cost of capital (ICC), is the internal rate of return that equates current share prices to discounted expected cash flows, similar to a bond's yield to maturity. (1981) who show that analyst forecasts have a significant impact on market prices, analyst forecasts have been used to derive estimates for expected stock returns (Botosan, 1997; Pástor et al., 2008) , to evaluate the market risk premium (Cornell, 1999a; Claus and Thomas, 2001) , and to the assess the over or undervaluation of shares .
5 The debate goes back to Cowles (1933) , who showed that recommendations of most analysts do not generate positive abnormal returns.
6 The implied yield or implied cost of capital transforms expected cash flows and prices into an expected rate of return. First proposed by Malkiel (1979) and Brigham et al. (1985) , it has been used to estimate a forward-looking equity risk premium by aggregating the ICC over entire markets, see also Cornell (1999a), Equity duration measures a share's average cash-flow maturity: stocks that pay a large fraction of cash flows in the distant future are long-duration stocks. Prominent examples of such stocks are those of rapidly growing technology companies, which might not even pay out any dividends in the first years after incorporation. In contrast, stocks of mature companies exhibiting high dividend-price ratios, such as utility companies, are short-duration stocks. Leibowitz et al. (1989) show that equity duration can also be obtained by calculating a share's price sensitivity to changes in the discount rate or, equivalently, the company's cost of capital. Start from the general present value formula for a share
Then establish a relation between (1) and (2) by
to obtain the following representation:
Definition 2 (Representation of equity duration): Let P 0 (k) be the pricing function of a share, P 0 its price at time 0, and k the company's implied equity yield. Then equity duration D 0 can be represented as:
Similar to bonds, shares with a long duration are more sensitive to changes in the discount rate k than shares with a short duration. Hence, equity duration is also a measure of a firm's discount rate risk.
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Example 1 (Gordon (1962) growth model): Suppose expected cash flows follow a non-stochastic geometric growth process with a constant growth rate g,
Then the pricing function (2) can be simplified to
where c 0 denotes rate of cash flows at t = 0. Given this pricing formula, Boquist et al. (1975) use (3) to obtain: Gebhardt et al. (2001) and Claus and Thomas (2001) . Recent studies use the ICC to test asset pricing models (Lee et al., 2009) , or the risk-return trade-off of shares (Pástor et al., 2008) . 7 There is no universal definition of equity duration. The definition put forward in this paper captures a share's price sensitivity to changes in the equity discount rate, i.e., the sum of risk-free rate and a firm-specific risk premium, similar to Boquist et al. (1975) . Cornell (2000) defines equity duration as share's price sensitivity to changes in the risk-free rate only. Although such an analysis is equally interesting, it does not correspond to the initial concept of duration that establishes a relation between the price of a security and its proper yield. Furthermore, a completely risk-free rate is a rather theoretical concept.
Ceteris paribus, companies with a high cash-flow growth rate g exhibit a long equity duration: a relatively large fraction of cash flows occurs in the far future, such that the share price is very sensitive to changes in the discount rate k. In addition, companies with a low cost of capital exhibit a long duration: a change in k has a higher relative impact compared to companies with a high cost of capital. 8 Solving the continuous-time Gordon (1962) model for the implied yield, we have
Insert this expression into the duration formula (5) to obtain
where e 0 are earnings, p the payout ratio, b 0 the book value of equity, and roe the return on equity. Expression (6) establishes a direct connection between a firm's equity duration and different price-to-fundamental ratios. When equating cash flows with dividends, equity duration equals the price-to-dividend ratio (Lintner, 1971; Bernstein, 1995; Cornell, 1999b) . The lower the dividend yield, the longer it takes for an investor to recoup the investment costs. When expressing dividends as the fraction of earnings paid out to shareholders, equity duration directly proportional to the price-to-earnings ratio (Dechow et al., 2004) . Since earnings are not subject to payout policies, the P/E ratio might be a more reliable empirical proxy for equity duration. Finally, the above equation establishes a link between equity duration and the Fama-French value indicator B/M ratio. Following expression (6), stocks with a high B/M ratio (i.e., value stocks) are short-duration stocks, and growth stocks are long-duration stocks. To conclude, in the Gordon (1962) setting, price-to-dividend, price-to-earnings and book-to-market ratios are alternative proxies for a share's equity duration.
Estimation
Given the uncertainty about expected cash flows until infinity, a firm's equity duration is more difficult to estimate than bond duration (Cornell, 2000) . In this paper we use a discrete-time approximation of definition 2 to estimate the equity duration. In discrete time the derivative of the present value formula (2) with respect to the cost of capital is given by
such that equity duration can be approximated by
A firm's duration can hence be obtained by the slope of a share's pricing formula with respect to the implied yield, standardized by the factor −(1 + k)/P 0 . Given the well-known shortcomings of the Gordon (1962) 
If E 0 [r t ] denotes the expected residual income per share in year t, the price of a share P 0 is
We use equity analyst earnings forecasts as proxy for the firms' expected cash-flows. Prior research (Elton et al., 1981) shows that these forecast have a significant impact on market prices and are therefore a good proxy for average market expectations. 
growth period stable growth
This model combines earnings forecasts of analysts for the short horizon with assumptions on firm profitability in the long-run. Formula (10) assumes an initial phase of high earnings growth rates, followed by a stable growth in residual income after year five. In the first three years, expected earnings are taken from equity analysts. After year 3, expected earnings are obtained by applying the IBES consensus long-term earnings growth rate to expected earnings in year 3. In the stable growth phase, residual incomes are presumed to grow at the expected inflation rate g, which is calculated as the prevailing interest rate on 10-year treasury bonds less the assumed real-rate of three percent.
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To calculate a firm's equity duration, we first estimate the share's implied yield. This yield is obtained by solving the residual income model (10) for the internal rate of return, given the share price and expected cash flows. The solution is straightforward, since the RIM is monotone in k, and can be solved iteratively. Then we estimate the slope coefficient of the pricing formula at the implied yield estimate, see equation (7). The equity duration is finally obtained by multiplying the slope with −(1 + k)/P 0 .
Data and descriptive statistics 3.1 Data
This study analyzes the usefulness of the firms' equity duration to explain the value premium in the U.S. stock market from January 1992 to January 2010. 13 Equity analyst earnings and long-term earnings growth forecasts are obtained from IBES. These forecasts are published on the third Thursday of each calendar month. To ensure that the duration estimates are based on publicly available information only, we employ share price data as of the same day, equally provided by IBES. Book value data are obtained from Worldscope since they are more reliable for accounting data than IBES. Data on past returns on equity are from Worldscope as well.
Monthly data on total stock returns are taken from Datastream. We use the four Carhart (1997) firm characteristics to proxy for firm risk, i.e., market beta, firm size, B/M ratio, and price momentum. Market beta is the company's five year regressed return sensitivity on the market portfolio, measured by the CRSP index. 14 Market capitalization data are obtained from IBES, and are deflated by the CRSP index. Price momentum is the change in stock prices over six months prior to each observation. We include all non-financial firms 15 for which there is sufficient data to estimate the equity duration using the method described above, and for which we have the full set of the four Carhart risk proxies. Furthermore, we drop all observations with duration estimates higher than 100, and those with a negative book value of equity. Finally we remove the lowest and highest 0.5% of the duration estimates and the Carhart risk variables to reduce the impact of outliers.
12 In case there is no analyst forecast for earnings in year 3, we generate an expected earnings estimate by applying the long-term consensus growth rate to expected earnings in year 2. If projected earnings in year 3 (or in year 2, respectively) are negative, we drop the observation from the sample. Future expected book values are calculated using the clean surplus relation. The assumption of no real growth in residual income after year 5 does not imply the absence of real earnings growth after year 5. It rather incorporates the assumption of decreasing earnings growth rates in the stable growth phase, for usual reasons (competition, antitrust actions, etc.). For more details, see please refer to Claus and Thomas (2001) .
13 Limited equity analyst coverage prevents to extend this comprehensive analysis prior to 1992.
14 If the share price is not available 60 months before any observation, the beta estimation period is reduced down to 24 months. If the available time period is even shorter, the observation is dropped from the sample.
15 A sample that includes financial firms yields qualitatively similar results.
Summary statistics
Panel A of table 1 reports the descriptive statistics, after the exclusions described above. The mean equity duration is 18.8 years. In other words, equity investors expected to wait on average about 19 years to get back the money from their investment. These estimates are significantly higher than previous studies that analyze a share's price sensitivity to changes in the riskfree rate only, which yields estimates from two to six years (Leibowitz and Kogelman, 1993) . Thus, the inclusion of firm-specific risk premia seems essential. A comparison with the duration proxies derived from the Gordon (1962) model (see section 2.1) shows that the estimates are plausible. Using the price-to-dividend approximation of equation (6), a dividend yield of 5% implies an equity duration of 20 years. The average implied yield of around 10% is in line with previous studies (Claus and Thomas, 2001; Gebhardt et al., 2001; Lee et al., 2009) . Given that the average return on ten-year government bonds was 5.3% over this period, the estimates imply an equally-weighted market risk premium is of 4.6%. The equally-weighted beta estimate is with 1.08 just above the theoretical (value-weighted) value of 1. Average firm size of the sample is at around USD 2,982 million. The B/M ratio is at 0.35, and 6-month price momentum is at around 4.2%. Figure 1 displays the mean, median, and market-cap weighted average equity duration from 1992 to 2010. During this period, the mean and median duration moved within a rather narrow range between 16 and 22 years. Only during the great recession, the market duration dropped to record lows, caused by low prices compared to fundamental values. In contrast, the duration of large-cap stocks increased significantly during the stock market bubble around the year 2000, suggesting an overvaluation of large cap stocks during this period. Panel B shows the correlation statistics. The correlation matrix is calculated using the natural logarithms of equity duration, B/M ratio, and firm size (deflated by the CRSP index) to reduce the skewness of these variables. There is a pronounced negative correlation of −0.20 between equity duration and the B/M ratio. This matches the approximation of equation (6), and the interpretation that the inverse B/M ratio is a simple proxy for a firm's equity duration. Opposed to the works by Cornell (1999b) and Brennan and Xia (2006) , we only find little relation between equity duration and market beta (correlation: +0.06). Finally, equity duration is positively related to both firm size and price momentum. Whereas there is no obvious motivation for the former, the latter is intuitive: ceteris paribus, a rise in share prices means that an investor has to wait longer for the amortization of the stock investment. The correlation structure of the various risk indicators with each other exhibits the standard pattern as documented in many empirical asset pricing studies.
Equity duration and firm risk
This section sheds more light on the relation between equity duration and common firm risk indicators, and the B/M ratio in particular. A simple sorting of all stocks into five quantiles depending on the firms' duration allows for a first assessment. Section 4.2 analyzes this relation in more detail using regression tests.
Equity duration quintiles
Each month, we sort all stocks into five quantiles depending on the firms' equity duration estimates. Panel A of table 2 summarizes the average firm characteristics of these five subsamples. The table allows for several important conclusions. First, long-duration equity carries smaller risk premia than short-duration stocks. Expected returns, measured by the implied equity yield, are monotonically decreasing in the duration of equities. The difference in expected returns between the extreme long and short duration quintiles reaches on average more than 7.5%. Second, this difference cannot be explained by the systematic risk exposure, captured by the market beta. Stocks in the long-duration portfolio have even higher betas than short-duration stocks, in line with previous studies (Cornell, 1999b; Dechow et al., 2004) and the model by Brennan and Xia (2006) . This result is consistent with the idea that not total systematic risk is decisive for pricing a share, but the proportion of cash-flow risk to discount rate risk. Short-duration stocks are less exposed to discount rate risk, but they exhibit more cash-flow risk. Under the premise that only cash-flow risk is priced by market participants (Campbell and Voulteenaho, 2004; Campbell et al., 2009 ), short-duration equity provides higher expected returns. The table also confirms the inverse relation between B/M ratio and equity duration. Especially the short-duration stocks are value stocks, i.e., they exhibit a high B/M ratio. Again, this fits with the simple approximation of equity duration presented in section 2.1. The table also shows a positive relation between firm size and duration, although there is no obvious riskbased explanation for this pattern. Finally, long-duration stocks tend to be past winners: they exhibit a considerable price momentum of more than 12.5% over the six months prior to each observation, which sharply contrasts with the prices of short-duration stocks, that declined by 6.5% on average. The intuition is similar to the argument in section 3.2: ceteris paribus, a rise in share prices implies a longer payback time.
Regression tests
The portfolio sorts show that a firm's equity duration is related to various firm risk proxies, not only to the B/M ratio. This observation questions the direct link between equity duration and book yield. Equity duration might just capture other known risk effects that happen to be correlated with the B/M ratio -which would challenge the duration's potential ability to explain the value premium.
To disentangle these various firm-risk effects, we perform regression tests on the duration estimates. Given the nature of the data, we adopt the panel regression approach:
where the subscript i denotes the company (cross-sectional dimension) and t denotes the time of the observation (time-series dimension). The equity duration is denoted D i,t , all firm risk variables are contained in X i,t , and u i,t is the disturbance term. We employ the natural logarithm of equity duration, B/M ratio and firm size to reduce the skewness of the variables. Standard errors are adjusted for cross-sectional and serial correlation following Rogers (1993) . Panel B of table 2 presents the results. The univariate regressions in the upper rows confirm the previous findings: Equity duration is negatively related to book yield, and positively associated with market beta, firm size and price momentum. In direct comparison, the B/M ratio and price momentum provide the highest explanatory power for the variation in equity duration. The multiple regression of equity duration on all four risk proxies, as shown in the last row, demonstrates that all risk proxies are indeed relevant to explain the cross-sectional variation in equity duration. All coefficients are highly significant, including the B/M ratio. Hence, although equity duration reflects different types of firm risk, the Fama-French factor B/M ratio is strongly related to equity duration when controlling for other firm risk proxies.
Equity duration and the value premium
According to Brennan and Xia (2006) and Lettau and Wachter (2007) , the timing of a share's cash flows is an important source of equity risk. This section examines the relation between stock returns and a share's average cash-flow maturity, as measured by the equity duration.
In addition, we examine to what extent equity duration captures the explanatory power of the traditional Fama-French risk-factor B/M ratio -and hence can explain the value premium. This section first analyzes the cross-section of individual monthly stock returns, similar to Fama and French (1992) . In section 5.2 we construct an equity duration factor in the spirit of Fama and French (1993) , and examine whether it can explain the cross-section of stock returns using the 25 BE/ME sorted portfolios as test assets. Section 5.3 compares our equity duration estimates with alternative measures of a firm's cash-flow maturity. Finally, in section 5.4, we extend the horizon of the regressions and analyze the relation between equity duration and stock returns for holding periods up to 24 months.
The cross-section of individual stock returns
This section analyzes the cross-section of stock returns using individual firm data. We regress monthly stock returns on the firms' equity duration estimates. To control stock returns for firm risk effects, we include the four Carhart (1997) risk characteristics as explanatory variables:
where the subscript i denotes the company (cross-sectional dimension) and t denotes the time of the observation (time-series dimension). Stock returns are denoted r i,t+1 , the equity duration is denoted D i,t , the market beta β i,t , and the Carhart risk characteristics are collected in X i,t .
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The market beta is multiplied with a dummy d t+1 that captures the sign of the observed market risk premium (the difference between the market return and the risk-free rate). This dummy accounts for the fact that in periods when the market excess return is negative, the relation between stock returns and beta is reversed (Pettengill et al., 1995) . The cross-section of stock returns is traditionally estimated using the Fama and MacBeth (1973) two-pass regression approach. Since Petersen (2009) shows that this method does not sufficiently correct for both cross-sectional and time-series dependence of standard errors, we also estimate equation (12) using a one-pass panel regression, with two-way clustered standard errors (Rogers, 1993 ) similar to Bauer et al. (2009) .
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The results are summarized in table 3. To have a benchmark, the upper three rows of each panel report the regressions of stock returns on the B/M ratio and multiple Carhart (1997) stock return regressions, without the duration estimate as explanatory variable. Some of the results are remarkably different from prior studies. Most of all, in both Fama-MacBeth and panel regressions, the B/M ratio is negatively related to subsequent stock returns. Put differently, the sample of firms covered in this study does not exhibit a value premium, as value firms provide on average even lower returns than growth stocks. This result is at odds with French (1992, 2008) and the return of the Fama and French (1993) value factor HML that has provided an average return of 0.44% per month over the same period (see table 4 ). This difference can be explained by the rather short time period of this study (comparable studies cover a longer period) and the equal weighting of stocks (the HML factor is constructed as return of several value-weighted portfolios).
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The relation of stock returns to other common firm risk is in line with the literature. The positive market beta coefficient indicates that systematic risk exposure is rewarded with higher returns. The high explanatory power results from the risk premium dummy, which is only observable ex-post. In line with Fama and French (1992) , firm size exhibits a negative relation to stock returns -small companies are riskier. Finally, stocks exhibit a positive price momentum (Jegadeesh and Titman, 1993) , although the relation is not significant. In general, all coefficients and the predictive power of the regressions are very small. Given that stock returns almost follow a random walk over the short horizon, the result might be expected. Section 5.4 thus discusses the results when extending the forecast horizon. Against the backdrop of these results, we now examine the relation between equity duration and stock returns, the main question of this study. Consistent with prior evidence that shortduration stocks have higher expected returns, we find that equity duration is strongly negatively related to stock returns. Yet, in efficient markets, persistently higher returns do not come for free, but are a compensation for a share's risk exposure. Consequently, the result underscores the role of equity duration as a measure of firm risk. In economic terms the finding implies that the timing of a share's cash flows is a priced risk factor -in line with the models of Brennan and Xia (2006) and Lettau and Wachter (2007) . The fact that long-horizon equity is less risky confirms the latter. Although long-horizon risk exhibits more discount rate risk, this risk does not seem priced by market participants (Campbell and Voulteenaho, 2004; Lettau and Wachter, 2007) . This interpretation hinges on the assumption that equity duration is largely independent of other firm risk that has been found to determine a share's returns, such as market beta, and firm size. Yet, the analysis in section 4 clearly shows that equity duration is strongly related to such risk proxies. Most of all, the strong association between equity duration and B/M ratio suggests that the high returns of short-horizon equity can be entirely explained by the firms' exposure to the value factor, as proxied by the B/M ratio.
Multiple regressions of stock returns on the equity duration and the Carhart (1997) firm risk characteristics allow to disentangle the explanatory power of equity duration from such risk effects. When controlling stock returns for the firms' exposure to the Carhart risk proxies, the results do not change: the relation between stock returns and equity duration remains pronounced. Above all, the B/M ratio does not subsume the explanatory power of the equity duration. In contrast, the results show that the B/M ratio coefficient becomes -counterintuitively -more negatively significant compared to the specification without the equity duration as explanatory variable. This is a consequence of the close association between B/M ratio and equity duration, as discussed in section 4. As a consequence, this specification exhibits a multicollinearity problem, such that the B/M ratio captures some additional negative effects. To summarize, equity duration is not only closely related to the traditional Fama-French factor B/M ratio, but it has also a higher explanatory power for stock returns. This suggests that equity duration might be an alternative to the B/M ratio to capture the value premium. To test this hypothesis, we re-estimate the Carhart (1997) specification, but replace the B/M ratio by the equity duration. The results, displayed in the last row of each panel, confirm this view. The "duration specification" provides even a slightly higher explanatory power of stock returns than the standard Carhart (1997) specification. Taken together, the findings confirm the notion of Lettau and Wachter (2007) that a company's average cash flow maturity, as captured by the equity duration, is important for assessing a firm's cost of capital or expected rate of return. Although long-term equity has more exposure to discount rate risk, this type of risk seems to carry lower risk premia. In addition, we find that equity duration has an edge in explaining the cross-section of stock returns over the B/M ratio. Hence, the traditional Fama-French risk indicator B/M ratio might be re-interpreted as a simple proxy for a more fundamental cash-flow risk factor.
Duration factor model
The cross-sectional regressions in section 5.1 show that a firm's average cash-flow maturity is priced in equity markets. Against the backdrop of the close association of equity duration and B/M ratio, the result suggests that the value factor HML of the Fama and French (1993) asset pricing model might be explained by an equity duration factor. To test this hypothesis, this section compares the average pricing errors of the Fama and French (1993) model with those of an alternative model where the value factor is replaced by a duration factor. We construct the equity duration factor for the period from January 1992 to October 2010 using the approach by Kenneth French to model the momentum factor. First, we create six valueweighted portfolios, which are the intersections of 2 portfolios on market size and 3 portfolios on equity duration. The monthly size breakpoint is the median size of the individual firm data set. The equity duration breakpoints are the 30 and 70 percentiles. The duration factor SML (short-minus-long) is the monthly return of an equally weighted portfolio that is long in the two short-duration portfolios and short in the two long-duration portfolios. The data of the other factors are obtained from the web-site of Kenneth French. Panel A of table 4 summarizes the descriptive statistics of the factor returns. As mentioned in section 5.1, the value factor HML is positive over the sample period, although there is no value premium for individual stocks. With a return of 0.52% per month, the duration factor SML provided the highest returns from 1992 to 2010. In line with the conjecture, the correlation matrix shows that there is indeed a strong relation between the HML and SML factors, reaching more than 50%. We adopt the two-stage cross-sectional regressions following chapter 12 of Cochrane (2005), using the 25 Fama-French size and book-to-market sorted portfolios as test assets. In the first step, we regress the monthly excess returns of the 25 portfolios, equally obtained from the web-site of Kenneth French, on the market excess return, the size factor and the duration factor,
This gives the betas (or factor loadings) of the 25 portfolios. In the second stage, the sample averages of the monthly portfolio excess returns are regressed on the betas without intercept to obtain the risk premia for each factor λ,
The model mispricing for each portfolio is given bŷ
Panels B and C of table 4 present the results. Panel B shows the results for the Fama and French (1993) model; panel C for the duration factor model where the traditional value factor HML is replaced by the duration factor SML. A direct comparison shows that the duration model has lower average pricing errors than the Fama and French (1993) model. In addition, the duration coefficient is more than twice as large, which results also in a higher statistical significance of the estimated coefficients. This analysis hence confirms the previous results. The firms' cash-flow maturity is a priced risk factor that is better in explain the cross-section of stock returns than the traditional value factor. It is important to mention that this two-step estimation procedure has a rather low power.
The χ 2 -test statistic rejects the hypothesis of insignificant pricing errors for both factor pricing models (p < 1%), and the market and SMB factors are not significantly priced. The low power might result from the rather short period of the analysis. 
Comparison of different duration measures
The literature has proposed alternative proxies to measure a share's average cash-flow maturity. This section compares our duration estimates with those of Dechow et al. (2004) and a simple approximation using the firms' valuation ratios, such as the P/E ratio or the P/D ratio, see equation (6). Since the estimation of these alternative duration proxies requires more data, such as information on past sales and dividends, this comparison can be done for a smaller sub-sample only, including 105,517 observations.
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19 Brennan et al. (2004) obtain similarly weak results when analyzing short time periods. 20 We estimate the firms' equity duration as proposed in Dechow et al. (2004) by exactly replicating their empirical approach. More precisely, we use identical assumptions for the expected long-run growth rate (g = 0.06), the cost of capital (k = 0.12), the autocorrelation of roe (ρ(roe) = 0.57), and the autocorrelation of sales In this sample the average equity duration is slightly lower than in the main sample, attaining 18.1 years (see panel A of table 5). This difference results from the divergent composition of the subset, as the included companies are on average larger, trade at lower B/M ratios, and have a lower sensitivity to the market. The duration estimates obtained from the Dechow et al. (2004) approach are lower, with an average duration of 16.9 years.
21 Due to the simplistic treatment of the terminal value, the distribution of the Dechow et al. (2004) estimates is asymmetric and fairly concentrated around the median duration of 17.4 years: 75% of the duration estimates lie in a narrow range between 16.5 and 19 years. The various equity duration measures are all positively correlated to our duration estimates, although the association with the Dechow approach is not very pronounced (correlation: 0.15), see panel B. In contrast, there is a strong correlation with the P/E ratio (correlation: 0.46). Besides, the correlation structure with the various firm risk proxies is very similar to the main data sample. Only duration and market beta are now slightly negatively related. Panel C compares the predictive power of the various equity duration measures for subsequent stock returns, using the panel regression approach. 22 The coefficients of the Carhart (1997) specification are very similar to the main data sample, see table 3. Turning to the different duration measures, the table shows that the equity duration proposed in this paper is better in explaining the cross-section of stock returns than the autoregressive approach proposed by Dechow et al. (2004) . This result holds true in univariate specifications and when controlling stock returns for their risk exposure implied by the Carhart (1997) characteristics. This finding suggests that the use of analyst forecasts is an important ingredient to estimate a firm's duration. Apparently the forecasts contain valuable information for expected future cash flows, going beyond the information contained in current and past accounting data. The table also shows that our equity duration measure is also better in predicting stock returns than simple price-to-fundamental ratios, including the traditional Fama-French factor B/M ratio, thereby confirming earlier results for the smaller data sample.
Long-horizon regressions
The previous sections focus the analysis on the cross-section of monthly stock returns. Since monthly returns almost follow a random walk, the estimated coefficients are very small, see table 3. In this section we extend the time horizon of the stock return regressions up to 24 months.
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In univariate regressions, see table 6, the magnitude of the duration coefficient increases from −0.02 for monthly returns to −0.31 in the 24-month specification, being highly significant over all time horizons. When controlling stock returns for Carhart (1997) risk, the results do not change substantially, with the duration coefficient remaining highly significant. Only the sign We also re-estimate their model with updated assumptions (forecasting parameters). In this setting, the average duration is 19.3 years.
22 Fama-MacBeth regressions yield similar results. 23 Long-horizon regressions can be carried out using either overlapping or non-overlapping observations. Since Campbell (2001) shows that the use of overlapping observations increases the power of the regression, it is standard to run the regression over the whole overlapping data set (Fama and French, 1988; Chan et al., 1996) . of the price momentum coefficient changes from positive to negative, as stock returns exhibit a mean-reverting pattern over longer time horizons (DeBondt and Thaler, 1985) . Hence, the main findings of this paper are robust to an extension of the forecasting horizon.
Concluding remarks
This paper examines the relation between the temporal cash-flow pattern of firms and the cross-section of stock returns. We measure the firms' cash-flow timing by their equity duration. In analogy to bond duration, equity duration is estimated as the share's price sensitivity to changes in the discount rate. The main contribution of our empirical approach is the use of analyst forecasts as proxy for the firms' expected cash flows. Since market prices essentially reflect expectations, this approach is conceptually more consistent than earlier attempts to estimate a firm's equity duration. A direct comparison of different equity duration measures shows that the incorporation of analyst forecasts indeed improves the quality of the duration estimates. We find that short-duration stocks have, on average, both higher expected and realized returns than long-duration stocks. This difference cannot be explained by a share's systematic risk exposure as measured by the market beta. We thus confirm Lettau and Wachter (2007) who suggest that a firm's average cash flow maturity is a priced risk factor. Since short-duration stocks have less exposure to discount rate risk, this additional return must be a compensation for the firms higher exposure to cash-flow risk.
In addition, this paper shows -theoretically and empirically -that a firm's B/M ratio is closely related to equity duration, and that the latter is even slightly better in predicting the cross-section of stock returns. These results suggest that the B/M ratio can be conceived as a simple proxy for a more fundamental cash-flow risk factor captured by a firm's equity duration. Since short-term equity carries higher risk premia to compensate investors for their exposure to cash-flow risk, the value premium is essentially a cash-flow risk premium. This study, however, conflicts with Santos and Veronesi (2010) who show that differences in a share's cash flow timing alone cannot explain the value premium in standard consumptionbased asset pricing models with external habit. In line with conventional asset pricing theory, they suggest that only the covariance of a firm's cash-flows with consumption can resolve this pricing puzzle. Equity duration is however a purely idiosyncratic risk measure. Clearly, the duration-based explanation of the value premium leaves some questions open. We believe that the equity duration concept put forward in this paper is valuable for both academics and practitioners. It is not confined to any specific valuation model or asset class, but can easily be extended to other pricing or valuation formulas, or applied to different asset classes such real estate. Equity duration can be very useful for investment managers of pension funds that seek to assess their portfolio's sensitivity to changes in discount rates. It can help trustees to ensure a better match between their investments across asset classes and pension liabilities without sacrificing too much of potential returns. (10). Market beta is the company's five year regressed sensitivity on the market portfolio. Price momentum is the change in stock prices over six months prior to each observation. The correlation matrix is calculated using the natural logarithms of equity duration, B/M ratio, and firm size (which is deflated by the CRSP index) to reduce their skewness. The sample period is from January 1992 to January 2010. Observations: 276,767. 
Tables
where the subscript i denotes the company (cross-sectional dimension) and t denotes the time of the observation (time-series dimension). The equity duration is denoted D i,t , all firm risk variables are contained in X i,t , and u i,t is the disturbance term. We use the natural logarithm of equity duration, firm size (standardized by the CRSP index) and B/M ratio to reduce the skewness of the explanatory variables. The upper rows presents univariate regression results, the last row the joint regression test. The t-statistics are given in the parenthesis below the coefficient estimates. Standard errors are adjusted for cross-sectional and serial correlation following Rogers (1993) . *, ** and *** denote statistical significance at the 10%, 5% and 1% level, respectively. For a sample description and variable construction, see table 1. 
where the subscript i denotes the company (cross-sectional dimension) and t denotes the time of the observation (time-series dimension). Stock returns are denoted r i,t+1 , the equity duration is denoted D i,t , the market beta β i,t , and the Carhart risk characteristics are collected in X i,t . We use the natural logarithm of equity duration, firm size (standardized by the CRSP index) and the B/M ratio to reduce the skewness of the explanatory variables. The market beta is multiplied with a dummy d t+1 that captures the sign of the observed market risk premium. Panel A shows the regression results when using the two-pass Fama and MacBeth (1973) regression technique. Panel B presents the results from a one-pass panel regression. The t-statistics are given in the parenthesis below the coefficient estimates. In panel A, standard errors are adjusted following Newey and West (1987) . In panel B, standard errors are adjusted for cross-sectional and serial correlation following Rogers (1993) . *, ** and *** denote statistical significance at the 10%, 5% and 1% level, respectively. For a sample description and variable construction, see table 1. Fama and French (1993) asset pricing model and the duration factor model, using the 25 equally weighted size and B/M sorted portfolios as test assets. Panel A presents the mean, standard deviation and correlation statistics of the market factor (R m − R f ), the Fama-French factors (HML and SMB), and the duration factor (SML). The duration factor is constructed as the monthly return of an equally weighted portfolio that is long in the two short-duration portfolios and short in the two long-duration portfolios, abbreviated short-duration minus long-duration stocks (SML). For more details on the construction of the SML factor, see section 5.2. Panel B shows the results for the Fama and French (1993) model; panel C for the duration factor model where the HML factor is replaced with the duration factor SML. The λ's indicate the risk premia for each of the factors,α is the average mispricing of each factor pricing model, and Σ the variance-covariance matrix of the pricing errors. The t-statistics and the variance-covariance matrix Σ are calculated using the adjustment of Shanken (1992) . *, ** and *** denote statistical significance at the 10%, 5% and 1% level, respectively. ( Table 5 continued)
The The graph plots the monthly average mean, median, and market-cap weighted equity duration in the United States from 1992 to 2010.
